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GLOBAL TEMPERATURE CHANGE SINCE 1880
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NASA, Goddard Institute for Space Studies

2014 was the hottest year on record. 14 of the hottest 15 years since 2000.
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GLOBAL TEMPERATURE CHANGE SINCE 1880
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NASA, Goddard Institute for Space Studies

January 2015 was second hottest January on record (after 2007). 



SATELLITE MEASURED 
TEMPERATURE ANOMALY 

Eastern U.S., February, 2015 

 
  

NASA 
Yes, February was colder than average!  



SATELLITE MEASURED 
TEMPERATURE ANOMALY 

Continental U.S., February, 2015 

 
  

NASA 
Don't be misled by local temperatures!  
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THE GREENHOUSE EFFECT
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ATMOSPHERIC CARBON DIOXIDE IS INCREASING

Global carbon dioxide concentration over the last thousand years

Antarctic ice cores

Intergovernmental Panel 
on Climate Change

IPCC
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CLIMATE SENSITIVITY ESTIMATES
THROUGH THE AGES

Estimates of central value and uncertainty range from major
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Despite extensive research, climate sensitivity remains highly uncertain.
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EXPECTED AND OBSERVED TEMPERATURE 
CHANGE OVER THE TWENTIETH CENTURY 

Expected warming for long-lived greenhouse gases only 
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Observations: Climatic Research Unit, East Anglia, UK 

Expected increase approaches 2 degree threshold.   



2009 COPENHAGEN ACCORD AGREES ON 
2˚C MAXIMUM TEMPERATURE RISE 

The Heads of State, Heads of Government, Ministers . . . present at the 
United Nations Climate Change Conference 2009 in Copenhagen: 

Albania, Algeria, Armenia, Australia, Austria, . . . [106 countries]  
. . . , United States of America, Uruguay and Zambia, have agreed 
on this Copenhagen Accord. . . .  

We underline that climate change is one of the greatest challenges of 
our time. We emphasise our strong political will to urgently combat 
climate change. . . . 

To . . . stabilize greenhouse gas concentration in the atmosphere 
at a level that would prevent dangerous anthropogenic 
interference with the climate system, we shall, recognizing the 
scientific view that the increase in global temperature should be 
below 2 degrees Celsius . . . enhance our long-term cooperative 
action to combat climate change.  
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WHY 2 DEGREES? 
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4  DEGREES OF SEPARATION  
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Last Glacial Maximum (21 000  years before present)

Best estimate Uncertainty range

Observed

2 Degrees is half of an ice age – BUT, in the other direction!



800,000 YEARS OF EARTH’S CLIMATE 
A very brief time of history 
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What will the future be? Que sera, sera. What will be, will be. 
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EXPECTED AND OBSERVED TEMPERATURE 
CHANGE OVER THE TWENTIETH CENTURY 

Expected warming for long-lived greenhouse gases only 
2.5

2.0

1.5

1.0

0.5

0.0Te
mp

er
atu

re
 an

om
aly

 re
lat

ive
 to

 18
50

, K

20001980196019401920190018801860

Observed 
Expected 
Range

2.5

2.0

1.5

1.0

0.5

0.0Te
mp

er
atu

re
 an

om
aly

 re
lat

ive
 to

 18
50

, K

20001980196019401920190018801860

2˚C Danger threshold

 
Observations: Climatic Research Unit, East Anglia, UK 

Expected increase approaches 2 degree threshold.   



COMMITTED AND OBSERVED TEMPERATURE 
CHANGE OVER THE TWENTIETH CENTURY
Committed warming for long-lived greenhouse gases only
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Observations: Climatic Research Unit, East Anglia, UK

Best-estimate committed increase exceeds 2 degree threshold.  



WHERE IS ALL
THIS CO  

COMING FROM?
2

WHO IS 
RESPONSIBLE?



0.49 lbs Carbon per KWH



WHAT WILL BE THE FUTURE CLIMATE OF
ILLINOIS?

It will be as if you move Illinois 200 miles south.

But we don’t know if it will be moving to Georgia or the Texas
panhandle.



THE NEW NORMAL?





SANDY ON LONG ISLAND – THE NEW NORMAL? 

 









SOLAR PHOTOVOLTAIC ENERGY 
Decrease your carbon legacy by generating your own electricity 

 
Decrease your electric bill, too; maybe even to zero!  



ENERGY EFFICIENT CARS 
Decrease your carbon legacy by driving an energy efficient car 

 
Decrease your gasoline bill, and drive in HOV lane, too! 



RESEARCH IS HELPING
TO ANSWER THESE QUESTIONS.

Unknown
www.ecd.bnl.gov/steve



THANK YOU

http://www.ecd.bnl.gov/steve/pubs.html#popular




